Inhibition of human cytomegalovirus UL80 protease by specific intramolecular disulfide bond formation.
A symmetrically substituted disulfide compound, CL13933, was identified as a potent inhibitor of human cytomegalovirus UL80 protease. Two types of inhibited protease were observed, depending on inhibitor concentration. At high concentrations, CL13933 formed a covalent adduct with the protease on Cys residues. At lower concentrations, this compound induced specific intramolecular disulfide formation between Cys84 and Cys87, and between Cys138 and Cys161. In contrast, Cys202 did not form disulfide bonds. Inhibition was reversed upon reduction of the protease. Each of the five cysteines of the UL80 protease was individually mutated to Ala. Each of the mutant proteases retained enzymatic activity, but mutants C138A and C161A were resistant to inhibition by CL13933, suggesting that disulfide bond formation between Cys138 and Cys161 is responsible for inhibition. This disulfide is apparently not induced by air oxidation. Examination of the CL13933 loading patterns of wild type and the five mutant proteases by mass spectrometry revealed that residues Cys87, Cys138, and Cys161 react with CL13933, and that the disulfide pair partner of each (Cys84, Cys161, and Cys138, respectively) is able to displace the compound via thiol-disulfide exchange. The possible significance of these reactive thiols in the protease is discussed.